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ABSTRACT: 

PURPOSE: To obtain the process for production of the diffraction grating 
sheet which has a high ornamenting effect of a diffraction grating, does not 
impair the stereoscopic feel of a hologram and has excellent adaptability to 
vapor deposition of metals, adaptability to extrusion working, etc. 

CONSTITUTION: This process for production of the diffraction grating sheet 
consists in extruding the resin with a sheet shape in a molten state from an 
extrusion molding machine 1 or extrusion coating the surface of a base 
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material 

sheet with the resin in the molten state extruded from the extrusion molding 
machine 1, pressing this resin with a roll mounted with a diffraction grating 
stamper 5 on its surface to emboss the relief type diffraction grating on the 
resin surface and providing a light reflection layer on this embossed surface. 
An ethylene /methacry lie copolymer resin is adopted as this resin. As a result, 
the brighter diffraction grating image having the excellent ornamental effect 
is obtd. In addition, the adaptability to the vapor deposition of the metals is 
good and, therefore, the diffraction grating having the excellent adhesiveness 
to the metallic reflection layer and metal gloss, etc., is produced. 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original precisely. 

2. **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] While extruding the resin of a melting condition in the shape of a sheet from an extruding press machine, or 
while carrying out extrusion coating of the resin of the melting condition extruded from the extruding press machine on 
a base material sheet In the manufacture approach of the diffraction-grating sheet which pushes this resin, embosses a 
relief mold diffraction grating on a resin front face, prepares a light reflex layer subsequently to an embossing front 
face, and changes with the roll which equipped the front face with diffraction-grating La Stampa The manufacture 
approach of the diffraction-grating sheet characterized by this resin being ethylene-methacrylic-acid copolymerization 
resin. 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application] This invention relates to the manufacture approach of a diffraction-grating sheet. In more 
detail, this invention pushes the roll which equipped the resin of the melting condition extruded from the extruding 
press machine with diffraction-grating La Stampa, such as hologram La Stampa, and relates to the manufacture 
approach of the diffraction-grating sheet which embosses a diffraction grating on a resin front face, and is obtained on 
it. 

[0002] 

[Description of the Prior Art] Diffraction-grating La Stampa, such as hologram La Stampa, is a thin metal thing, and 
explains an example of the production process below. 

[0003] First, an interference fringe is recorded in a concavo-convex configuration on a photopolymer by known 
approaches, such as two beam interference by laser light. Subsequently, after vapor-depositing Au, Ag, nickel, etc. on 
said concavo-convex front face, performing nickel plating on it by making this into an electrode and forming nickel 
deposit of about 100 micrometers of thickness numbers in it, the original edition is obtained by exfoliating. 
Subsequently, La Stampa is obtained by performing exfoliation processing to the front face of said original edition, and 
repeating formation and exfoliation of multiple-times nickel plating based on this original edition. 
[0004] The method of equipping the cooling roller of the extruding press machine of resin with this La Stampa, forcing 
it on the resin of the extruded melting condition, and manufacturing a diffraction-grating sheet is well-known (JP,62- 
19 1872, A, JP,62-192779,A). According to this approach, it is possible to manufacture a diffraction-grating sheet very 
at high speed and well. 

[0005] The obtained diffraction-grating sheet can prepare light reflex layers, such as metal vacuum evaporationo film 
and vacuum evaporationo film of a high refractive-index transparent material, in the diffraction-grating forming face, 
and can use them as a brighter diffraction-grating sheet. 

[0006] however, as a property of the resin used for the manufacture approach of a diffraction-grating sheet of having 
used this extrusion-molding technique If the embossing nature which repeatability improves the detailed concavo- 
convex pattern with about 700-a 1500 [ // mm ] and a depth of about about 0.1-1 .0 micrometers of diffraction-grating 
La Stampa embossing is bad The diffracted light of the relief mold diffraction grating formed in the resin front face 
became dark, the ornament effectiveness of shining in rainbow color peculiar to a diffraction grating, and its cubic 
effect by having recorded three-dimension information, if it was in the hologram were spoiled, and there was a problem 
of becoming the bad thing of appearance. 

[0007] Moreover, when the metal vacuum evaporationo film is prepared in the front face as a light reflex layer after 
embossing, Wet processes, such as primer coating for adhesion with resin and a metal being weak, and raising this 
adhesion, and chemicals processing By the approach of being unable to carry out since irregularity with a detailed 
diffraction grating is vanished, but performing dry-type surface treatment, such as corona discharge treatment, glow 
discharge processing, ozonization, and plasma treatment, on a resin front face further There were adhesive degradation 
with the passage of time and a problem that there was a possibility that an adhesive property may deteriorate when the 
process after printing etc. is performed after vacuum evaporationo. 

[0008] Or when lusterless on the front face of the resin sheet which fabricated the diffraction grating, the metal lic luster 
by vacuum evaporationo was low, and seemed to have milked depending on the view, and there was a problem of 
spoiling the above ornament effectiveness etc. 

[0009] Furthermore, when the transparency of the resin used for the diffraction-grating sheet was low, the formed 
diffraction grating could not be seen easily and, in the configuration so that a diffraction-grating sheet may regard a 
diffraction grating especially as a diffraction-grating forming face from the field of an opposite hand, it became with 
the problem. 
[0010] 



[Problem(s) to be Solved by the Invention] then, in the manufacture approach of the diffraction grating which forces a 
diffraction grating on the resin by which melting extrusion molding was carried out, and embosses a relief mold 
diffraction grating, productive efficiency boils this invention markedly, it is excellent, cheap, and if the ornament 
effectiveness of a diffraction grating is very high and it is in a hologram, it is not only economical, but it aims at 
offering the manufacture approach of a diffraction-grating sheet of having not spoiled the cubic effect and having 
excelled in metal vacuum-evaporationo fitness, extrusion fitness, etc. 
[0011] 

[Means for Solving the Problem] The resin in the melting condition that this invention was extruded in the shape of a 
sheet from the extruding press machine in order to attain this object, Or diffraction-grating La Stampa is forced on the 
resin extruded on the base material sheet from the extruding press machine. In the manufacture approach of the 
diffraction-grating sheet which embosses a relief mold diffraction grating on a resin front face while performing sheet 
forming or laminating sheet forming, prepares a light reflex layer subsequently to an embossing front face, and changes 
The manufacture approach of the diffraction-grating sheet characterized by using ethylene methacrylic-acid 
copolymerization resin excellent in embossing fitness, a metal adhesive property, transparency, surface gloss, etc. as 
this resin is offered. 

[0012] Hereafter, the detail of this invention is explained with reference to a drawing. Drawing 1 is an explanatory 
view for explaining the manufacture approach of the diffraction-grating sheet concerning this invention. The 
diffraction-grating sheet 10 concerning this invention can be easily formed by pressing diffraction-grating La Stampa to 
ethylene -methacrylic-acid copolymerization resin 1 la extruded from the extruding press machine 1 . 
[0013] That is, in drawing 1 , the ethylene-methacrylic-acid copolymerization resin in diffraction-grating La Stampa by 
which the nip roll was equipped with a cooling roller and 4, and the front face of a cooling roller 3 was equipped [ 1 / 
the body of an extruding press machine and 2 ] with 5 for T-die and 3, and the melting condition that 1 la was extruded, 
and 6 take over, and a roll and 7 roll round and show a roll, respectively. 

[0014] Diffraction-grating La Stampa 5 with which the cooling roller 3 was equipped is pressed, and a diffraction 
grating is embossed on the front face of ethylene methacrylic-acid copolymerization resin 1 la at the same time it 
carries out sheet forming of the ethylene-methacrylic-acid copolymerization resin 1 la extruded in the shape of a sheet 
from the T-die 2 of an extruding press machine 1 between a cooling roller 3 and a nip roll 4. The obtained diffraction- 
grating sheet 10 is rolled round through the taking over roll 6, and is rolled round by the roll 7. 
[0015] Consequently, the resin sheet 1 1 in which the relief mold diffraction grating was formed on the front face as 
shown in drawing 2 can be obtained continuously. Drawing 3 is the explanatory view showing further the configuration 
of the diffraction-grating sheet 10 stated to this invention by forming the light reflex layer 12 in this diffraction-grating 
forming face. 

[0016] The following in this invention is also possible. That is, as shown in drawing 4 , the laminating sheet in which 
the diffraction grating was formed on the front face can be continuously obtained by carrying out extrusion coating of 
the ethylene-methacrylic-acid copolymerization resin 1 la extruded from the T-die 2 of an extruding press machine 1 on 
the base material sheet 13 between the cooling rollers 3 and nip rolls 4 which equipped the front face with diffraction- 
grating La Stampa 5. Hereafter, the diffraction-grating formation sheet 20 as shown in drawing 5 can be obtained by 
forming the light reflex layer 12 in a diffraction-grating forming face similarly. 

[0017] As mentioned above, it is good, and this invention is using the ethylene-methacrylic-acid copolymerization resin 
which was cheap very efficiently and it is not only economical, but was excellent in embossing nature, a metal adhesive 
property, transparency, surface gloss, etc. as resin using the manufacture approach of a resin sheet, and the 
practicability of repeatability is [ the embossing repeatability from diffraction-grating La Stampa also offers the 
manufacture approach of a diffraction-grating sheet of having excelled on the appearance extremely, and ] high. 
[0018] Especially a limit does not have the extruding press machine 1 and the T-die 2 which can be used for this 
invention, and extruding is possible for ethylene methacrylic-acid copolymerization resin at the usual extruder for resin 
sheet forming. 

[0019] As an approach of making the cooling roller 3 stated to this invention equipping with diffraction-grating La 
Stampa 5, it is possible by any approaches, such as the approach of fixing with heat-resistant adhesives, the approach of 
fixing by the bis-stop physically, the approach of using a magnet and fixing, and the approach of fixing by vacuum 
adsorption. 

[0020] In addition, La Stampa of the common knowledge which formed the diffraction grating with irregularity is 
sufficient as La Stampa 5, and it can illustrate La Stampa which consists of metal plates, such as nickel. Moreover, a 
diffraction grating may be a hologram. 

[0021] Moreover, a cooling roller 3 needs to cool promptly ethylene-methacrylic-acid copolymerization resin 1 1 a 
which embossed the diffraction grating, and needs to have the function which prevents disappearance of embossing, 
and distortion. For example, the metallic roll which has the passage which circulates through cooling water inside can 
be used. 



[0022] A nip roll 4 has the desirable roll with which a front face consists of elastic bodies, such as urethane or silicon, 
in-order to press by sufficient pressure for ethylene-methacrylic resin 1 la of a melting condition. 
[0023] Although it is usable as ethylene-methacrylic-acid copolymerization resin 1 la which carries out embossing 
shaping of the relief mold diffraction grating which is extruded from an extruding press machine and consists of a 
depth of 1 micrometer or less, and 700-1500 irregularity /mm on a front face if it is for extrusion coatings Especially, it 
is desirable for there to be [ a high thing (5-12g of MFRs, lOmin) of MFR ] many methacrylic-acid contents in respect 
of a desirable metal adhesive property (9 - 12 % of the weight of methacrylic-acid contents) in respect of embossing 
fitness and extruding fitness. 

[0024] Furthermore, in order to obtain the high diffraction-grating sheet of the quality continuously stabilized by 
extruding, to ethylene-methacrylic-acid copolymerization resin 1 la, what does not contain an additive is desirable. It is 
because it becomes the cause of degrading the adhesive property at the time of adhering to La Stampa 5 with which the 
additive evaporated by hot working and the cooling roller 3 was equipped, and forming the transparency of the 
fabricated diffraction-grating sheet 10, surface gloss, and the light reflex layer 12 that is an after process if the additive 
is contained. 

[0025] Moreover, the resin which constructed the bridge with the metal ion in between the molecules of an ethylene- 
methacrylic-acid copolymer, i.e., ionomer resin, is usable as resin used for this invention, and the engine performance 
equivalent to ethylene methacrylic-acid copolymerization resin is shown. The thickness of this extruded ethylene- 
methacrylic-acid copolymerization resin layer 1 la has most desirable 1-200 micrometers in respect of transparency. 
[0026] As a light reflex layer 12, it can constitute from metal vacuum evaporationo film or vacuum evaporationo film 
by the transparent material. This light reflex layer 12 forms the diffraction grating formed in the front face of ethylene- 
methacrylic-acid copolymerization resin 1 la in order to consider as a brighter thing. If it takes into consideration 
harnessing the metal adhesive property which is the description of ethylene-methacrylic-acid copolymerization resin 
11a, it is desirable to use the metal vacuum evaporationo film as a light reflex layer 12. As this metal, what has a high 
surface reflection factor is desirable, for example, the alloy containing these metals, such as aluminum, gold, silver, 
copper, and tin, can be used. As a transparent material, what has a high refractive index is desirable, for example, 
oxidization silicon, titanium oxide, etc. can be used. As an approach of forming this light reflex layer 12, it can prepare 
by approaches, such as vacuum evaporation technique, the sputtering method, and the ion plating method. The range of 
1 00- 1 0000 A is suitable for thickness. 

[0027] Moreover, it is necessary to stick and form the light reflex layer 12 in a diffraction-grating forming face, and 
other matter must not intervene between the resin layer 1 1 and the light reflex layer 12. Since ethylene-methacrylic- 
acid copolymerization resin 1 1 is used as resin, as a result of the light reflex layer's 12 sticking to resin 1 1 strongly and 
forming it, this light reflex layer 12 is formed in irregularity according to embossing on the front face of resin, and 
constitutes a reflective mold diffraction grating from this invention by itself. 

[0028] As a base material sheet 13 which is needed by the approach shown in drawing 4 when manufacturing the 
diffraction-grating sheet 10, a resin sheet, paper, metallic foils, or these laminating ingredients can be used. Moreover, 
in order to carry out the laminating of the base material sheet 13 to ethylene-methacrylic-acid copolymerization resin 
1 la by which extrusion molding was carried out from the extruding press machine, it is desirable that it is a long sheet. 
[0029] When the laminating ingredient using a metallic foil or this as a base material sheet 13 etc. is used, it is possible 
to be referred to as light reflex nature base material sheet 13a to which base material sheet 13 the very thing 
accomplishes the work as a light reflex layer. That is, a light reflex layer laminating can be simultaneously performed 
to sheet forming, diffraction-grating formation, and a pan by using a metal with a high surface reflection factor for a 
metallic foil, and carrying out extrusion coating of the ethylene-methacrylic-acid copolymerization resin 1 la further 
extruded from the extruding press machine 1 at the metallic foil side. Thereby, it becomes unnecessary to newly carry 
out the laminating of the light reflex layer 12 to a diffraction-grating forming face, and becomes producible [ the 
diffraction-grating sheet 30 ] efficiently and economically by 1 process cutback. Moreover, since ethylene-methacrylic- 
acid copolymerization resin 1 1 has the good metal adhesive property, it is not necessary to apply the anchor coat agent 
for raising an adhesive property with light reflex nature base material sheet 13a. Drawing 7 is the sectional view of the 
diffraction-grating sheet 30 fabricated by doing in this way. 

[0030] It is desirable that it is transparent so that it can respond, even when it changes with the configuration ( drawi ng 
6 ) of being able to use sheets, such as polyethylene resin, polypropylene resin, polyamide resin, polyvinyl chloride 
resin, polyester resin, polycarbonate resin, polymethylmethacrylate resin, polystyrene resin, and cellophane, and 
seeing a diffraction grating from a resin sheet side as a resin sheet used as a base material sheet 13. 
[0031] the quality of paper used as a base material sheet 13 - since the embossing moldability of a diffraction grating 
may be affected as a base material according to an application when the smooth nature of a base material is bad 
although selection in the broad range is possible, the activity of good papers of smooth nature, such as coat paper, art 
paper, and a cast-coated paper, is desirable. 

[0032] Although it is arbitrary, when it takes into consideration using as light reflex nature base material sheet 1 3a as a 



metallic fpil used as a base material sheet 13, a metallic foil with high surface reflection factors, such as aluminium 
foil, gold foil, silver foil, and copper foil, is desirable. 

[0033] moreover ~ as the laminating base material used as a base material sheet 13 — both the above-mentioned 
metallic foil the laminating ingredient of a resin sheet and the laminating ingredient of paper and a resin sheet and the 
laminating ingredient of a metallic foil and paper — although — the resin sheet or quality of paper which could use it 
and prepared the metal thin film of the construction material same instead of being a metallic foil as the above- 
mentioned metallic foil — a base material may be used. 

[0034] What is necessary is to just be based on approaches, such as vacuum deposition, sputtering, and ion plating, 
when preparing a metal thin film, thin film formation — preceding — a resin sheet or quality of paper an anchor coal 
agent may be applied to a base material. The thickness of 100- 10000 A is suitable for a thin film. 
[0035] In addition, although the base material sheet 13 is good by the thickness of arbitration, in the case of versatility 
and a resin sheet, it is the point of transparency, and it is usually the most suitable for it. [ of 1 0-200 micrometers ] 
moreover, other base material sheets 13 excluding light reflex nature base material sheet 13a according to the need - 
ethylene-methacrylic-acid copolymerization resin 1 1 - a laminating — carrying out — preceding — the laminating side 
side of the base material sheet 13 surface activity-ized processing of anchor coat processing, corona discharge 
treatment, etc. ~ or ethylene-methacrylic-acid copolymerization resin 1 1 and an adhesive good polyethylene film may 
be extruded beforehand, and you may give the laminating side side of the base material sheet 13 by approaches, such as 
coating and a dry lamination. 

[0036] Hereafter, in order to make this invention still more intelligible, it explains with an example. 

[0037] 

[Example] 

While extruding the following ethylene-methacrylic-acid copolymer resin on the following processing conditions and 
performing coating using the equipment shown in <example 1> drawing 1 , the diffraction grating was embossed, and 
the sheet as shown in drawing 2 was obtained continuously. Subsequently, the vacuum-plating-of-aluminium layer was 
prepared in this diffraction-grating forming face, the light reflex layer was obtained, and the diffraction-grating sheet as 
shown in drawing 3 was obtained. 
[0038] 

(A) the ethylene-methacrylic-acid copolymer resin - Mitsui and NYUKURERU N[ by DEYUPON poly chemical 
incorporated company ]-0908C (methacrylic-acid content 9wt% and MFR 8g /, lOmin) 
[0039] (B) Extrusion condition (a) equipment .. Equipment of drawing 1 . 

(b) Extruder .. phi= 60mm, ratio-of-length-to-diameter=26 (c) nip roll .. Silicon rubber covered roll (80 rubber degrees 
of hardness) 

(d) temperature setting-out (**) of an extruder - cylinder 1 temperature 180-degree-C (**) — cylinder 2 
temperature .. 240-degree-C (Ha) cylinder 3 temperature .. 300-degree-C (**) - adapter temperature 305-degree-C 
(**) T-die temperature .. 305 degree-C(e) cooling roller temperature .. 15 degree-C(f) extrusion thickness 40 
micrometer(g) air gap ****90mm (h) nip pressure (Ayr gage pressure) .. 4kg/cm2 [0040] (C) Light' reflex layer (a) 
ingredient .. The (Aluminum b) formation approach .. Vacuum deposition method (c) thickness .. 500A [0041] Its 
adhesive property of resin and the vacuum-plating-of-aluminium film was also high, and its ornament effecti veness was 
very high while the obtained diffraction-grating sheet had a beautiful clear diffraction-grating image and metallic luster. 

[0042] While extruding and coating between the molecules of the following ethylene-methacrylic-acid copolymer with 
the following processing conditions with equipment as shown in <example 2> drawing 4 using the resin (ionomer 
resin) and the base material sheet which constructed the bridge with the metal ion, the diffraction grating was 
embossed, subsequently, like the example 1, the vacuum-plating-of-aluminium layer was prepared in this diffraction- 
grating forming face, the light reflex layer was obtained, and the diffraction-grating sheet shown in drawing 5 was 
obtained. 

[0043] (A) Ethylene-methacrylic-acid copolymer-resin Mitsui and ionomer resin by DEYUPON poly chemical 
incorporated company Yes, milan 1652 (a metal ion zinc type, MFR g [ 5.0g / ], lOmin) 

[0044] (B) Base material sheet art paper (what carried out corona discharge treatment beforehand to basis weight 84.9 
g/m2 and a laminating side) 

[0045] (C) Extrusion condition (a) equipment .. Equipment of drawing 5 . 

(b) Extruder .. phi= 60mm, ratio-of-length-to-diameter=26 (c) nip roll .. Silicon rubber covered roll (80 rubber degrees 
of hardness) 

(d) temperature setting-out (**) of an extruder - cylinder 1 temperature 180-degree-C (**) - cylinder 2 
temperature .. 240-degree-C (Ha) cylinder 3 temperature .. 300-degree-C (**) - adapter temperature .. 305-degree-C 
(**) T-die temperature 305 degree-C(e) cooling roller temperature 15 degree-C(f) extrusion thickness .. 40 
micrometer(g) air gap ****90mm (h) nip pressure (Ayr gage pressure) 4kg/cm2 [0046] (D) Light reflex layer (a) 



ingredient The (Aluminum b) formation approach .. Vacuum deposition method (c) thickness .. 500A [0047] Like the 
example* 1, its adhesive property of resin and the vacuum-plating-of-aluminium film was also high, and its ornament 
effectiveness was very high while the obtained diffraction-grating sheet had a beautiful clear diffraction-grating image 
and metallic luster. 

[0048] As an example of a <example 3> comparison, extruding resin was used as low density polyethylene (MFR 
5.1g /, lOmin) in the equipment shown in drawing 1 , sheet forming and diffraction-grating formation were performed 
like the example 1 on the following processing conditions, the light reflex layer was prepared still more nearly 
similarly, and the diffraction-grating sheet as shown in drawing 3 was obtained. 
[0049] (A) Extrusion condition (a) equipment .. Equipment of drawing 1 . 

(b) Extruder phi= 60mm, ratio-of-length-to-diameter=26 (c) nip roll .. Silicon rubber covered roll (80 rubber degrees 
of hardness) 

(d) temperature setting-out (**) of an extruder — cylinder 1 temperature 180-degree-C (**) - cylinder 2 
temperature 240-degree-C (Ha) cylinder 3 temperature .. 310-degree-C (**) — adapter temperature .. 330-degree-C 
(**) — T-die temperature .. 330 degree-C(e) cooling roller temperature .. 15 degree-C(f) extrusion thickness .. 40 
micrometer(g) air gap ****90mm (h) nip pressure (Ayr gage pressure) 4kg/cm2 [0050] (C) Light reflex layer (a) 
ingredient .. The (Aluminum b) formation approach .. Vacuum deposition method (c) thickness .. 500A [0051] It 
became that to which the obtained diffraction-grating sheet has a dark diffraction-grating image, metallic luster is also 
low and the ornament effectiveness is inferior in it as compared with examples 1 and 2. Moreover, it was weak, the 
vacuum-plating-of-aluminium film exfoliated easily, and the adhesive property of resin and the vacuum-plating-of- 
aluminium film also brought a dissatisfied result. 

[0052] The result of having carried out comparative evaluation of these embossing nature, a vacuum-plating-of- 
aluminium adhesive property, and the glossiness is shown in a table 1 . 

[0053] The following approaches estimated the moldability (embossing repeatability from diffraction-grating La 
Stampa) of the diffraction grating of the obtained diffraction-grating sheet. 

[0054] - The moldability of the moldability diffraction grating of the diffraction grating of a diffraction-grating sheet 
evaluated by diffraction efficiency in simple, diffraction efficiency -- a diffraction grating - setting - the ratio of the 
reinforcement of the reinforcement of the diffracted light of a specific degree (here 1st order), and incident light - a 
percentage - a table - it is a thing the bottom, and a moldability is so good that a numeric value is high, namely, it is 
shown that the embossing repeatability from La Stampa is good. 

Diffraction-efficiency (%) =(reinforcement of the primary diffracted light) /(reinforcement of incident light) xlOO 
[0055] In order to set constant the difference by the construction material of the diffraction-grating sheet obtained, 
respectively this time, it is 500 A to a diffraction-grating forming face. After vapor-depositing aluminum in thickness. 
helium-Ne laser was irradiated in the vacuum evaporationo side, the laser luminous intensity which carried out 
incidence to the reinforcement of the diffracted primary diffracted light was measured, and the moldability was judged 
from the above-mentioned formula, extent which is also about 10% when viewing estimates the brightness of the 
diffraction grating used this time, although the value of diffraction efficiency changes with configurations of the 
diffraction grating used for assessment — although the bright diffraction-grating image could be seen, when about 25% 
or more of diffraction efficiency was acquired, as a decision criterion, it was judged that it was the embossing 
repeatability whose satisfaction is mostly possible. 
[0056] 
[A table 1] 
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[0057] It is in ** that the effectiveness of the above example to this invention is dramatically large. 



[0.058]" 

[Effect of the Invention] As stated above, when shaping of a resin sheet and formation of a relief mold diffraction 
grating carry out simultaneously, according to this invention, are cheap efficiently in a diffraction-grating sheet. By 
having used ethylene-methacrylic-acid copolymerization resin as diffraction lattice type Naruki fat, it excels in the 
ornament effectiveness and it is not only obtained economically, but depends. Since metal vacuum evaporationo Illness 
is [ that a bright diffraction lattice image is acquired ] good, It is possible to manufacture the diffraction grating 
excellent in adhesive metallurgy group gloss with a metallic reflective layer etc. 
[0059] 
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DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] The explanatory view of the manufacturing installation of the diffraction-grating sheet of this invention. 
[Drawing 2] The sectional view of the diffraction-grating sheet manufactured by the manufacturing installation shown 
in drawing 1 . 

[Drawing 3] The sectional view of the diffraction-grating sheet of this invention which prepared the light reflex layer in 
the diffraction-grating forming face of the sheet shown in drawing 2 . 

[Drawing 4] The explanatory view of the manufacturing installation of other diffraction-grating sheets of this invention. 

[Drawing 5] The sectional view of the diffraction-grating sheet of this invention in which it was manufactured by the 

manufacturing installation shown in drawing 4 , and the light reflex layer was prepared. 

[Drawing 6] The sectional view showing the sticker using the diffraction-grating sheet shown in drawing 5 . 

[Drawing 7] The sectional view of the diffraction-grating sheet of this invention manufactured by the manufacture 

approach shown in drawing 4 . 

[Description of Notations] 

1 ~ Body of an extruder 

2 - T-die 

3 - Cooling roller 

4 -- Nip roll 

5 - Diffraction-grating La Stampa 

6 ~ Taking over roll 

7 — Rolling-up roll 

10, 20, 30 - Diffraction-grating sheet 

1 1 - Ethylene-methacrylic-acid copolymerization resin 

Ethylene-methacrylic-acid copolymerization resin by which 1 la— melting extrusion was carried out 

12 - Light reflex layer 

1 3 - Base material sheet 

13a - Light reflex nature base material sheet 

14 - Pressure sensitive adhesive layer 

15 - Release paper 



[Translation done.] 
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